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Table I. Alopecia Areata Versus Normal Controls: 
Follicular Counts in Horizontal Sections of 4-mm 
Scalp Biopsies 
Alopecia 
Controls Areata 
Total number of cases 22 287 
Male:female ratio 1.4:1 1:1.8 
Average age in years 43 33 
Average terminal hairs 35 14 
Average vellus hairs 5 13 
Average total hairs 40 27 
Average follicular units 13 12 
Average follicular stelae 1-2 7 
Terminal:vellus ratio 7:1 1:1 
Anagen:telogen % 93.5:6.5 73:27 
and often catagen hairs, and increased vellus hairs [3]. *t These 
features were present in 49% of the vertical sections and 67% of the 
horizontal sections. The average 4-mm punch contained 27 hairs 
(14 terminal, 13 vellus for a ratio of1.1 :1), with 73% anagen to 27% 
telogen hairs, 12 follicular units and 7 follicular stelae (Table I). 
The follicular counts were similar in male and female subjects. The 
* Headington JT: The histopathology of alopecia areata (abstr).] Invest 
Dennatal 96:69S, 1991. 
t Whiting DA: Diagnostic and predictive value of transverse sections of 
scalp biopsies in alopecia areata (abstr).] CIltan PathaI15:350, 1988. 
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total hair count in alopecia areata was 33% less than that in controls, 
and, in the 61-75 year-old group, showed a 21% depletion when 
compared to the 1-60 year-old group. The total hair count in 
alopecia universalis showed a 15% depletion when compared to all 
other types of alopecia areata. 
CONCLUSIONS 
Horizontal sections of scalp biopsies in alopecia areata provide 
more diagnostic information than vertical sections. Follicular de­
pletion occurs in some cases of alopecia areata and may be increased 
by the severity and duration of alopecia areata and the age of the 
patient. Peribulbar lymphocytes and mean follicular counts of 27 
hairs with a 1.1: 1 terminal-to-vellus ratio and a 73% anagen to 27% 
telogen ratio differentiate alopecia areata from other common 
causes of alopecia [2,4]. 
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A lopecia areata has been associated with a large number of nail changes including diffuse or localized color changes, nail plate surface abnormalities, and onychomadesis. A chronic and diffuse involvement of the nail apparatus causes trachyonychia, which 
may initially be the only symptom of the disease. Our experience 
indicates that trachyonychia occurs in about 3.3% of adults and 12% 
of children with alopecia areata [1]. 
In the last few years we have performed a nail biopsy on 12 
patients with trachyonychia associated with alopecia areata and 23 
patients affected by idiopathic trachyonychia [2,3]. In 30 patients 
the nail pathology showed spongiotic features with mild i.l1flamma-
Reprint requests to: Antonella Tosti, Department of Dermatology, 
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tion associated with lymphocytic exocytosis of the proximal nail 
fold and proximal nail matrix (Fig 1). These included 11 of the 12 
patients with trachyonychia associated with alopecia areata and 19 
of the 23 patients with idiopathic trachyonychia. In 10 of these cases 
immunophenotyping of the inflammatory infiltrate was performed 
on frozen sections using a large panel of monoclonal antibodies 
(directed at the CD1a, CD2, CD3, CD4, CDS, CDS, CD119, 
CD22, and CD25 antigens) in conjunction with the alkaline 
phosphatase and anti-alkaline phosphatase technique. The results 
showed that the inflammatory infiltrate consisted of peripheral T 
lymphocytes (CD45R +) with a T4/T5 ratio of2:1. Only very few 
lymphocytes expressed the interleukin 2 receptor. A large number 
of Langer hans (CDla +, CD4 +) cells was present in the nail matrix. 
In two patients the nail pathology showed the typical features of 
nail matrix lichen planus, whereas in three patients the nail 
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Figure 1. Mild lytnphocytic infiltrate with exocytosis and spongi­
osis of the proximal nail matrix. 
pathology revealed psoriatic involvement of the ventral portion of 
the proximal nail fold and proximal nail matrix. Our pathologic 
study confirms that trachyonychia is not associated with a single 
pathologic picture. Trachyonychia is the clinical result of several 
inflammatory disorders that produce a mild multifocal disturbance 
of the nail matrix kinetics and keratinization. 
The inflammatory insult that produces trachyonychia affects 
the whole width of the proximal nail matrix, but the severity of the 
inflammation varies slightly within small adjacent areas of the 
matrix. The course of the inflammation together with the diffusion 
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of the inflammatory process within the nail matrix produce two 
different patterns of nail-plate-surface abnormalities. In sandpa­
pered nails, the total surface of the nail plate is abnormal, but the 
severity of the nail changes varies in different areas producing 
longitudinal ridging with scaling. This clinical picture indicates 
that the nail matrix is totally involved and that the inflammation 
presents exacerbations and remissions, but never ceases (remit­
tent trachyonychia). Peened nails (shiny trachyonychia) show a 
myriad of minuscular and superficial punctate depressions that 
correspond to foci of poorly adherent onychocytes that have 
fallen off. Between depressions, however, the nail plate looks 
quite normal, reflecting the presence of focal and regularly 
recurrent inflammatory insults to the nail matrix interrupted by 
periods of normal nail matrix function (intermittent tra­
chyonychia) . 
Although spongiotic changes are the most common pathologic 
finding in trachyonychia, the diagnosis of the disease that causes 
nail spongiosis remains speculative. The possibility that spongiotic 
trachyonychia represents a variety of alopecia areata limited to the 
nails is attractive and suggested by both clinical and pathologic 
fmdings. 
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T he idea of a neuronal hypothesis for the pathogenesis of alopecia areata (AA) is supported by observations of functional and morphologic abnormalities in ec­crine glands (EGs). We found that iontophoretic pilocarpine stimulation ofEG resulted in a significant 
reduction of sweat-droplet density and mean sweat-droplet size in 
20 AA patients as compared to age- and sex-matched controls [1]. 
This sweating deficiency led us to study the innervation of EGs in 
affected areas of the scalp using immunohistochemical and confocal 
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Abbreviations: CGRP, calcitonin gene-related peptide; EG, eccrine 
gland; PGP 9.5, protein gene product 9.5; SP, substance P. 
microscopic techniques that permitted visualization of the innerva­
tion of EGs in thick tissue sections. 
EGs were obtained by 4-mm punch biopsies of the scalp in four 
patients (three adults, one child) with extensive AA (>7.5%) and 
four normal adult control subjects. The tissue was immediately 
placed in 4°C Zamboni's paraformaldehyde/picric acid fi.-"ative for 
16 to 24 h, then transferred to a 20% sucrose phosphate-buffered 
saline solution and refrigerated until sectioned. Vertical sections 
(average 80 }Lm) were cut with a freezing sliding microtome. The 
association of protein gene product 9.5 (PGP 9.5), a cytoplasmic 
protein found in most adrenergic, cholinergic, and peptidergic 
neurons (Ultraclone, Isle of Wight, UK) with two neuropeptides, 
substance P (SP) (lncStar, Stillwater, MN) and calcitonin gene­
related peptide (CGRP) (Amersham, Arlington Heights, IL), was 
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